Quantitative structure and aldose reductase inhibitory activity relationship of 1,2,3,4-tetrahydropyrrolo[1,2-a]pyrazine-4-spiro-3'-pyrrolidine-1,2',3,5'-tetrone derivatives.
We investigate the quantitative structure-activity relationship of spirosuccinimide-fused tetrahydropyrrolo[1,2-a]pyrazine-1,3-dione derivatives acting as aldose reductase inhibitors, which contain a chiral center. The published assay data of 30 training compounds are not for optically pure enantiomer preparations but for racemic mixtures. As the physicochemical descriptors for the QSAR analysis must be evaluated for either (R)-enantiomer or (S)-enantiomer, we devise a new 'racemic' descriptor as the arithmetic mean of the (R)-enantiomer descriptor and the (S)-enantiomer descriptor. The resultant QSAR model derived from the racemic descriptors outperforms the original QSAR models. The racemic QSAR model shows that the hydrophobic character of the benzyl moiety is the major contributing factor to the aldose reductase inhibitory activity and the polar surface area descriptors modulate the inhibitory activity.